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(57)Abstract 

PURPOSE: To prevent interference of a suction valve with a piston 
and an exhaust valve at the time when a valve lift adjusting 
mechanism or a valve timing adjusting mechanism fails. 
CONSTITUTION: A valve lift adjusting mechanism 40 switches a 
cam to drive a suction valve by connection or disconnection of a 
main locker arm and a sub locker arm to or from each other over to 
a cam for low speed and a cam for high speed in accordance with a 
driving condition. A valve timing adjusting mechanism 70 relatively 
rotates a cam pulley 71 and a camshaft 72 synchronizing with a 
crankshaft and delays and advances opening and closing time of the 
suction valve. These switchover is carried out by hydraulic pressure 
through hydraulic pressure changeover valves 45, 79. A hydraulic 
pressure sensor 101 and a cam phase detection sensor 102 are 
provided to detect failure of each of the adjusting mechanisms 40, 
70, and at the time of detecting failure, the valve lift adjusting 
mechanism 40 is controlled to the side of the cam for low speed 
and the valve timing aajusting mechanism 70 is controlled to the 
delay side regardless of an engine driving condition. 
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TITLE OF THE INVENTION 

Variable Valve System of Internal Combustion Engine 
ABSTRACT 



Purpose- To prevent interference of an intake valve with a piston and an 
exhaust valve when a valve lift adjustment mechanism 40 or a valve 
timing adjustment mechanism 70 fails. 

Construction- A valve lift adjustment mechanism 40 switches a cam, 
which drives an intake valve by connecting or disconnecting a main 
rocker arm 1 and a sub rocker arm 2, between a low-speed cam and a 
high-speed cam according to the operating condition. A valve timing 
adjustment mechanism 70 rotates a cam pulley 71 which synchronizes 
with a crankshaft relative to a cam shaft 72 to delay the open/close timing 
of the intake valve. Switchover is performed by hydraulic pressure 
through hydraulic pressure switching valves 45 and 79. A hydraulic 
pressure sensor 101 and a cam phase detection sensor 102 are installed to 
detect the failure of each of the adjustment mechanisms 40 and 70, and 
when failure is detected, the valve lift adjustment mechanism 40 is 
controlled to the side of the low-speed cam and the valve timing 
adjustment mechanism 70 to the delay side regardless of engine 
operating conditions. 
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What is claimed is- 

1. In a variable valve system of internal combustion engine equipped 
with a cam shaft having a low-speed cam and a high-speed cam of 
different profiles from each other, a valve lift adjustment mechanism 
which selectively transmits the lift of one of the low-speed cam and 
high-speed cam to intake and exhaust valves, a valve timing adjustment 
mechanism which changes the phase of the cam shaft relative to a 
crankshaft, a detection means which detects engine operating conditions, 
and a control means which controls the valve lift adjustment mechanism 
and valve timing adjustment mechanism according to the detected engine 
operating condition, a variable valve system of internal combustion 
engine characterized by being constructed so that the intake and exhaust 
valves do not interfere with each other or a piston even when the 
high-speed cam is used and the valve timing adjustment mechanism is 
switched so as to make the operating median angle of the valve lift 
approach top dead center. 

2. In a variable valve system of internal combustion engine equipped 
with a cam shaft having a low-speed cam and a high-speed cam of 
different profiles from each other, a valve lift adjustment mechanism 
which selectively transmits the lift of one of the low-speed cam and 
high-speed cam to intake and exhaust valves, a valve timing adjustment 
mechanism which changes the phase of the cam shaft relative to a 
crankshaft, a detection means which detects the engine operating 
condition, and a control means which controls the valve lift adjustment 
mechanism and valve timing adjustment mechanism according to the 
detected engine operating condition, a variable valve system of internal 



3 



combustion engine characterized by the fact that a failure detection 
means is installed in each of the valve lift adjustment mechanism and the 
valve lift adjustment mechanism to detect their failure, and that an 
interference prevention means is installed which controls the valve lift 
adjustment mechanism to the low-speed cam and the valve timing 
adjustment mechanism in such a direction that the valve lift operating 
median angle moves away from top dead center. 

3. The variable valve system of internal combustion engine described in 
Claim 2 characterized by the fact that a means to detect abnormality of 
the failure detection means itself is installed wherein the interference 
prevention means is operated even when it is determined that at least 
one failure detection means is abnormal to control the valve lift 
adjustment mechanism to the low-speed cam and the valve timing 
adjustment mechanism in such a direction that the valve lift operating 
median angle moves away from top dead center 



DETAILED EXPLANATION OF THE INVENTION 
[0001] 

[Field of Industrial Application] 



The present invention relates to a variable valve system which variably 
controls the valve lift characteristics of an intake valve or an exhaust 
valve (collectively referred to as intake/exhaust valve) of an internal 
combustion engine. 
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[0002] 



[Prior Art Technology] 

In general, a valve gear of internal combustion engine has construction 
wherein a cam lift is transmitted to an intake/exhaust valve via a rocker 
arm or a swing arm to push the intake/exhaust valve open, which is 
energized in the direction of closing by a valve spring. Because the 
preferred valve lift characteristics are different between the low-speed 
range and the high-speed range for example, variable valve system is 
proposed which can switch the valve lift characteristic according to 
operating conditions. As an example, Japanese Unexamined Patent 
Application S63- 167016 discloses construction in which a low-speed cam 
and a high-speed cam of different profiles are installed together on a cam 
shaft, and a main rocker arm and a sub rocker arm which move following 
them are respectively switched to a connected state or a disconnected 
state upon necessity. In general the high-speed cam is given a greater 
amount of cam lift and longer valve open time than the low-speed cam. 



[0003] 



Also, a variable valve system has been in some practical use which 
utilizes a valve timing adjustment mechanism wherein the valve timing 
for an intake/exhaust valve to open/close is delayed by changing the 
phase of the cam shaft relative to the crankshaft. In such a system, the 
shape of the valve lift characteristic does not change but its operating 
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median angle (the angle which becomes the median of the closed time ~ 
open time) changes. 

[0004] 

Further proposed is a variable valve system which combines the former 
valve lift adjustment mechanism by cam switching and the latter valve 
timing adjustment mechanism. By combining both, valve lift can be 
varied up/down, and at the same time the open time and the close time 
can be controlled variably to better match demand under each operating 
condition: 

[0005] 

[Problems overcome by the Invention] 

Shown in Fig. 5 is an example of valve lift characteristic in a variable 
valve system which combines the valve lift adjustment mechanism and 
valve timing adjustment mechanism. In this example a valve lift 
adjustment mechanism by cam switching and a valve timing adjustment 
mechanism are installed on the intake valve side which has a large effect. 
Namely, while in the low-speed range of the engine the amount of valve 
lift and the valve operating angle decrease by the low-speed cam, and in 
the high-speed range of the engine the amount of valve lift and the valve 
operating angle are increased by the high-speed cam. In the case of both 
the low-speed range and low load, the valve timing adjustment 
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mechanism operates forward to hasten the close time of the intake valve 
and reduce pumping loss, and hastens the whole valve lift as shown by a 
broken line. 

[0006] 

Even when both a valve lift adjustment mechanism and a valve timing 
adjustment mechanism are installed in an intake valve side as indicated 
above, it is never controlled so that the high-speed cam is selected and the 
valve timing is accelerated. However, if a failure occurs, for example if 
the cam switching mechanism becomes stuck in the high-speed cam, it 
may end up with the characteristics shown by an imaginary line in the 
low-speed and low-load range, namely a characteristic with a high-speed 
cam and early valve timing. 

[0007] 

In such a case, as is clear in the figure, the amount of valve lift at the 
time of top dead center which should not go beyond Point B or Point C 
increases to Point A, and when the piston reaches top dead center, the 
piston and the intake valve may collide with each other, or a neighboring 
exhaust valve and intake valve may interfere with each other. A similar 
problem can occur also when both a valve lift adjustment mechanism and 
a valve timing adjustment mechanism are installed on the exhaust valve 
side. 
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[0008] 



[Problem Resolution Means] 

The present invention is characterized by the fact that, in a variable 

valve system of an internal combustion engine equipped with- 

a cam shaft having a low-speed cam and a high-speed cam of different 

profiles, 

a valve lift adjustment mechanism which selectively transmits the lift of 
one of the low-speed cam and high-speed cam to intake and exhaust 
valves, 

a valve timing adjustment mechanism which changes the phase of the 
cam shaft relative to a crankshaft, a detection means which detects the 
engine operating condition, and 

a control means which controls the valve lift adjustment mechanism and 
valve timing adjustment mechanism according to the detected engine 
operating condition, 

it is constructed so that the intake and exhaust valves do riot interfere 
with each other or a piston even when the high-speed cam is used and the 
valve timing adjustment mechanism is switched to make the operating 
median angle of the valve lift approach top dead center. Specifically, the 
valve recess shape and the valve angle of nip on the apex face of the 
piston are set so as to prevent the rare event of interference. 



[0009] 
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Also, the invention in Claim 2 is characterized by the fact that, in a 
variable valve system of internal combustion engine equipped with a cam 
shaft having a low-speed cam and a high-speed cam of different profiles 
from each other, a valve lift adjustment mechanism which selectively 
transmits the lift of one of the low-speed cam and high-speed cam to 
intake and exhaust valves, a valve timing adjustment mechanism which 
changes the phase of the cam shaft relative to a crankshaft, a detection 
means which detects the engine operating condition, and a control means 
which controls the valve lift adjustment mechanism and valve timing 
adjustment mechanism according to the detected engine operating 
condition, a failure detection means is installed in each of the valve lift 
adjustment mechanism and the valve lift adjustment mechanism to 
detect their failure, and an interference prevention means is installed 
which controls the valve lift adjustment mechanism to the low-speed cam 
and the valve timing adjustment mechanism in such a direction that the 
valve lift operating median angle moves away from top dead center, 
namely on the delay side in the case of an intake valve, and on the 
advance side in the case of an exhaust valve, respectively. 

[0010] 

In the invention of Claim 3, a means to detect abnormality of the failure 
detection means itself is installed, and the interference prevention means 
is operated even when it is determined that at least one failure detection 
means is abnormal to control the valve lift adjustment mechanism to the 
low-speed cam and the valve timing adjustment mechanism in such a 
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direction that the valve lift operating median angle moves away from top 
dead center, respectively. 



[0011] 



[Operation] 

In the construction of Claim 1, even when the high-speed cam is used and 
the valve timing adjustment mechanism is switched so that the valve lift 
operating median angle approaches top dead center due to a failure, the 
intake and exhaust valves do not interfere with each other or with the 
piston. 

[0012] 

Also, in the construction of Claim 2, when one of them fails, the valve lift 
adjustment mechanism is controlled to the low-speed cam and the valve 
timing adjustment mechanism is controlled in such a direction that the 
valve lift operating median angle moves away from top dead center, by 
which if one functioning adjustment mechanism operates, the amount of 
valve lift at the time of top dead center is suppressed within a specified 
range, preventing interference with the piston and others. 

[0013] 
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Moreover, in the construction of Claim 3, even when the failure detection 
means itself is determined to be abnormal, similar control is performed in 
order to prevent damage due to the interference of the intake and exhaust 
valves. 



[0014] 



[Embodiments] 

An embodiment of the present invention is explained in detail hereafter 
with reference to the drawings. 



[0015] 



Shown in Fig. 1 is an embodiment of a variable valve system wherein a 
valve lift adjustment mechanism 40 and a valve timing adjustment 
mechanism 70 are installed only on the intake valve 9 side. 

[0016] 

An explanation of the valve lift adjustment mechanism 40 is explained 
first. As shown in Fig. 2 and Fig. 3, each cylinder has is provided with a 
main rocker arm 1 installed corresponding to a pair of intake valves 9. 
The base end of the main rocker arm 1 is supported freely swingable to a 
cylinder head 69 via a main rocker shaft 3 which is common to the 
cylinders. An adjusting screw 10 in contact with the stem apex of each 
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intake valve 9 is tightened via a nut 11 to the tip of the main rocker arm 
1. 

[0017] 

In the main rocker arm 1, a roller 14 is rotatably supported to a shaft 13 
via a needle bearing, and a low-speed cam 21 is in contact with this roller 
14. 

[0018] 

The main rocker arm 1 is formed in almost a rectangular shape in the 
plane view, and a sub rocker arm 2 is installed in an opening formed next 
to the roller 14. The base end of this sub rocker arm 2 is rotatably 
connected relative to the main rocker arm 1 via a sub rocker shaft 16. 
The sub rocker shaft 16 swingably fits in a hole 17 formed on the sub 
rocker arm 2 and is also pressed in a hole 18 formed on the main rocker 
arm 1. 

[0019] 

The sub rocker arm 2 does not have any portion in contact with the 
intake valve 9, and on its tip a cam follower section 23 is formed in an 
arch shape which is in swing contact with a high-speed cam 22 as shown 
in Fig. 3, and below it a lost motion spring 25 is installed which presses 
the cam follower section 23 to the high-speed cam 22. 
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[0020] 



Formed as one unit with the main rocker arm 1 is a cylinder-shape 
concave section 26 which located immediately below the sub rocker arm 2 
and supports the lost motion spring 25. The lower end of the coil-shape 
lost motion spring 25 sits on the bottom face 26a of the concave section 26, 
and its upper end is in contact with a convex section 28 formed as a single 
unit with the sub rocker arm 2 via a retainer 27 which fits freely 
swingable in the concave section 26. 



[0021] 



The low-speed cam 21 and the high speed cam 22 are formed as one unit 
with the common cam shaft 72, respectively, and are formed in different 
shapes (including similar shapes of different sizes) to satisfy the valve lift 
characteristics demanded at the low rotation and high rotation of the 
engine. In this embodiment, as shown in Fig. 5, the high-speed cam 22 
has a profile wherein both the amount of valve lift and the operating 
angle (valve open time) are set to be larger than those of the low-speed 
cam 21. 

[0022] 

In order to link both rocker arms 1 and 2 as appropriate, plungers 33, 31, 
and 34 are fitted to be freely swingable over the main rocker arm 1 and 
the sub rocker arm 2. A hydraulic pathway 43 is connected to the back 
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of the plunger 33, and a return spring 38 is installed behind the plunger 
34. 



[0023] 



If the hydraulic oil pressure introduced form the hydraulic pathway 43 is 
low, the plungers 33 and 31 fit in the sub rocker arm 2 and the main 
rocker arm 1 by the energization of return spring 38, respectively and do 
not restrain their swinging motion. Namely, they are in a separated 
state. On the other hand, the hydraulic oil pressure introduced from the 
hydraulic pathway 43 increases, the plungers 33 and 33 swing as 
compressing the return spring 38, and fit over the main rocker arm 1 and 
the sub rocker arm 2, by which they swing as one unit. 



[0024] 



The hydraulic pathway 43 is installed through the interior of the main 
rocker arm 1 and the main rocker shaft 3, so that the discharge hydraulic 
pressure of an oil pump 57 is introduced via an electromagnetic switching 
valve 45 only at the time of a specified high rotation. 



[0025] 



The valve timing adjustment mechanism 70 is explained next. The valve 
timing adjustment mechanism 70 is installed between the cam shaft 72 
and cam pulley 71, and change their phases according to the operating 
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conditions and the open/close timing of the intake valve 9. Rotating 
force from a crankshaft (un shown) is transmitted to the cam pulley 71 
via a timing belt 66. 



[0026] 



As also shown in Fig. 4, a cylinder-shape inner housing 65 is fixed to the 
end of the cam shaft 72 via a bolt 64. A cylinder-shape outer housing 63 
is installed, which rotatably fits with the outer circumference of the inner 
housing 65, and the cam pulley 71 is formed as one unit with the outer 
housing 63. 



[0027] 



A helical gear 73 is installed between the inner housing 65 and the outer 
housing 63. The helical gear 73 has helical splines formed on the inner 
and outer circumferences, so that the helical splines combine with the 
outer circumference of the inner housing 65 and the inner circumference 
of the outer housing 63, respectively, the helical gear 73 moves in the 
axial direction, the inner housing 65 rotates relative to the outer housing 
63, and the phase of the cam shaft 72 relative to the cam pulley 71 
changes. 



[0028] 
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A hydraulic chamber 75 is formed between the inner housing 65, the 
outer housing 63, and the helical gear 73. If the hydraulic pressure 
introduced to the hydraulic chamber 75 rises beyond a specified value, 
the cam shaft 72 rotates in such a direction that advances in angle the 
open/close timing of the intake valve 9 by the helical gear 73 moving from 
its initial position in the axial direction against the return spring 74. 

[0029] 

Namely, when the helical gear 73 is in the initial position, the open/close 
timing of the intake valve 9 is relatively late as shown in a solid line in 
Fig. 5, and when the helical gear 73 is displaced to the maximum, the 
open/close timing of the intake valve 9 becomes relatively early as shown 
by the broken line in Fig. 5. 

[0030] 

To the hydraulic chamber 75 the discharge hydraulic pressure is 
introduced from the oil pump 57 via an axis hole 78 formed inside the 
cam shaft 72, an oil gallery 59 formed in the cylinder head 69, an orifice 
77, and a main gallery 58 formed in a cylinder block 68. 

[0031] 

In order to release the hydraulic pressure as appropriate, installed on the 
other end of the cam shaft 72 is an electromagnetic switching valve 79 
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which is controlled to open/close according to the engine operating 
condition. The electromagnetic switching valve 79 opens the axis hole 78 
to decrease the hydraulic pressure introduced to the hydraulic chamber 
75 as shown in the figure when not powered, and closes the axis hole 78 
to increase the hydraulic pressure introduced to the hydraulic chamber 
75 when powered. 

[0032] 

As a means to control the valve lift adjustment mechanism 40 and the 
valve timing adjustment mechanism 70, a control unit 51 is installed 
which controls powering the electromagnetic switching valve 45 and the 
electromagnetic switching valve 79. 

[0033] 

The control unit 51 has the input of an engine rotation signal, an engine 
load signal, a cooling water temperature signal, a lubricant temperature 
signal, a supercharge pressure signal of intake air by a supercharger, etc., 
on the basis of which detected values it performs switching the valve lift 
characteristics smoothly while suppressing abrupt changes of engine 
torque. 

[0034] 
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Installed in the valve lift adjustment mechanism 40 as a failure detection 
means is a hydraulic pressure sensor 101 which detects the hydraulic 
pressure inside the hydraulic path 43 controlled by the electromagnetic 
switching valve 45. As the failure detection means, means such as 
detecting directly the amount of valve lift of the intake valve 9 and 
detecting the switching state of the valve body of the electromagnetic 
switching valve 45 can be adopted. Further, installed in the valve 
timing adjustment mechanism 70 as its failure detection means is a cam 
phase detection sensor 102 comprising an electromagnetic pickup which 
detects the phase of the cam shaft 72. It is also possible to detect the 
failure of the valve lift adjustment mechanism 40 and the valve timing 
adjustment mechanism 70 based on the intake air flow. 

[0035] 

Next, the actions of the embodiment are explained. 
[0036] 

Figure 6 is an explanatory chart showing the control states of the valve 
lift adjustment mechanism 40 and the valve timing adjustment 
mechanism 70 for the engine operating conditions. As shown in the 
figure, in the engine high-speed range, the valve lift adjustment 
mechanism 40 selects the high-speed cam 22, and the valve timing 
adjustment mechanism 70 controls the open/close timing toward the 
delay side, thereby increasing the valve overlap. The ON and OFF the 
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electromagnetic switching valve 45 of the valve lift adjustment 
mechanism 40 corresponds to the high-speed cam 22 and the low-speed 
cam 21, respectively. Also, the ON and OFF of the electromagnetic 
switching valve 79 of the valve timing adjustment mechanism 70 
correspond to the advance side and the delay side of the open/close timing. 
Namely, in the engine high-speed range, the electromagnetic switching 
valve 45 turns ON, and the electromagnetic switching valve 79 OFF. 

[0037] 

Also, in the engine low-speed and high-load side range, both 
electromagnetic switching valves 45 and 79 turn OFF, having the 
low-speed cam 21 and the open/close timing on the delay side, thereby 
decreasing valve overlap. 

[0038] 

Further, in the engine low-speed and low-load side range, the 
electromagnetic switching valve 45 turns OFF, and the electromagnetic 
switching valve 79 turns ON, with the low-speed cam 21 and open/close 
timing in the advance side, thereby advancing the open/close timing of 
the intake valve 9, decreasing pumping loss, and improving fuel economy. 

[0039] 



19 



In this way, the electromagnetic switching valves 45 and 79 usually do 
not turn ON simultaneously, and no valve lift characteristic occurs which 
is shown by the imaginary line in Fig. 5. However, where the plunger 33 
etc. of the valve lift adjustment mechanism 40 becomes stuck in the state 
of the high speed cam 22 for example, if the valve open/close timing 
advances in the low-speed and low-load range, such the valve lift 
characteristics shown by an imaginary line, possibly interfering with the 
piston etc. 

[0040] 

Control unit 51 detects abnormality and prevents interference at 
abnormal times according to a flow chart shown in Fig. 7. The routine is 
repeated in which the engine operating condition signal and detection 
signals of the hydraulic sensor 101 and the cam phase detection sensor 
102 are read in Step 1. It is sequentially determined in Step 2 and Step 
3 whether the hydraulic sensor 101 and the cam phase detection sensor 
102 are abnormal or not. For example, if there is no output signal from 
sensors and the breaking of a wire is suspected or if output signals are at 
abnormal levels, it is determined that the sensors 101 and 102 are 
abnormal. If even one of the sensors 101 and 102 is abnormal, there is 
progression to Step 6. Also, if both sensors 101 and 102 are normal, 
there is progression to Step 4 and Step 5, and a determination is made as 
to whether the valve lift adjustment mechanism 40 and the valve timing 
adjustment mechanism 70 has failed or not. This is accomplished by 
comparing the original control state based on the engine operating 
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condition and the actual detected state. If there is determined to be a 
failure of one of them, there is progression to Step 6, where both 
electromagnetic switching valves 45 and 79 are turned OFF regardless of 
operating conditions. 

[0041] 

If both electromagnetic switching valves 45 and 79 are turned OFF, the 
valve lift adjustment mechanism 40 is controlled to the side of the 
low-speed cam 21. At the same time, the valve timing adjustment 
mechanism 70 is controlled to the delay side. Namely, control is 
accomplished such that the valve lift operating median angle 0m (see Fig. 
5) moves away from top dead center. Therefore, even if one mechanism 
fails, the valve lift of the intake valve 9 at the time of top dead center 
decreases, and interference with the piston or the exhaust valve is 
prevented. Also, even if the sensors 101 and 102 fail and failures of the 
mechanisms cannot be detected, control is accomplished in the same way, 
preventing collision with the intake valve 9. 



[0042] 



Explained above is an embodiment which prevents the interference of the 
intake valve 9 with the piston, etc. based on failure detection when the 
valve lift adjustment mechanism 40 or the valve timing adjustment 
mechanism 70 has failed, and its interference may be prevented by 
pre-setting the valve recess of the piston, the angle of nip of the 
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intake/exhaust valve, etc. by considering the valve lift at an abnormal 
time as shown by the imaginary line in Fig. 5. 

[0043] 

[Efficacy of the Invention] 

As is clear from the above explanation, because the present invention is 
constructed so that the intake/exhaust valves do not interfere with each 
other or the piston even when the high-speed cam is used and the valve 
timing adjustment mechanism is switched so that the valve lift operating 
median angle approaches top dead center, even if the valve lift 
adjustment mechanism or the valve timing adjustment mechanism has 
failed, damage of the intake/exhaust valves due to interference can be 
securely prevented. 

[0044] 

Also, because the construction in Claim 2 is controlled so that the valve 
lift at top dead center becomes small based on the failure detection of the 
valve lift adjustment mechanism and the valve timing adjustment 
mechanism, interference with the intake/exhaust valves is prevented, 
making it unnecessary to set a large valve recess, having an advantage in 
the design of the combustion chamber. 
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[0045] 



Moreover, according to the construction of Claim 3, even if a sensor which 
is a failure detection means fails, interference of the intake/exhaust 
valves is prevented. 
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BRIEF EXPLANATION OF THE DRAWINGS 

Fig. 1. is a construction explanation diagram showing an embodiment of 

variable valve system of The present invention. 

Fig. 2. is an expanded plane view of its rocker arm portion. 

Fig. 3.is a cross-sectional view of the same rocker arm portion. 

Fig. 4 is a cross-sectional view of the valve timing adjustment 

mechanism. 

Fig. 5 is a valve lift property plot of this embodiment. 

Fig. 6 is an explanatory chart showing control states for engine operating 

conditions. 

Fig. 7 is a flow chart showing the flow of processes at the time of 
abnormality. 



EXPLANATION OF CODES 



40: 


Valve lift adjustment mechanism 


45: 


Electromagnetic valve 


51: 


Control unit 


70: 


Valve timing adjustment mechanism 


79: 


Electromagnetic switching valve 


101: 


Hydraulic pressure sensor 


102: 


Cam phase detection sensor 
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Fig, 1 




40 - Valve Lift Adjustment Mechanism 
45 - Magnetic Switchover Valve 
51 - Control Unit 

70 - Valve Timing Adjustment Mechanism 
79 - Magnetic Switchover Valve 

101 - Oil Pressure Sensor 

102 - Cam Phase Detection Sensor 



\ 




CONTROL 


UNIT 




I * 












. o 




Q. 





Fig. 5 




Crank Angle • " 



Fig. 6 



High 
Load 



Negative 
Load 



Low 
Load 



Low Speed Cam 


High Speed Cam 


;! Timing Advance 


Side 


Timing Delay Side 




Low Speed 








Cam 








Timing 








Advance Side 







Engine RPM 



Low RPM 



High RPM 



